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x Research Reactor Institute, Kyoto University, Osaka, Japan. Deoxymyoglobin (MB) s i n g l e c r y s t a l s have been i n v e s t i g a t e d u s i n g p o l a r i z e d (and unp o 1 a r i z e d ) r -r a y s . The experimental v a l u e s o b t a i n e d w i t h u n p o l a r i z e d r a d i a t i o n were i n agreement w i t h our former work'. A s a p o l a r i z e d source we used coS7 (100 mCi) e m bedded i n @ -i r o n a t room temperature magn e t i z e d p e r p e n d i c u l a r t o t h e $ -r a y propag a t i o n d i r e c t i o n . This arrangement y i e l d s s i x l i n e a r p o l a r i z e d l i n e s , A , B , ..., F.
S p e c t r a have been recorded f o r d i f f e r e n t d i r e c t i o n s of t h e magnetization 3 r e l a t i v t o t h e c r y s t a l a x i s b and f o r d i f f e r e n t angles of r o t a t i o n Yaround t h e b a x i s (Fig. 2 ) . Some of t h e s p e c t r a a r e shown i n Fig.1 . The absorber t r a n s i t i o n s a a n d 13,res u l t i n g from quadrupole i n t e r a c t i o n , combined w i t h t h e s i x emission l i n e s l e a d t o twelve a b s o r p t i o n l i n e s . From t h e computer f i t s we g o t i n t e n s i t y r a t i o s A O / A a , BO/Bg< a s a f u n c t i o n of t h e a n g l e Y .
To determine t h e EFG parameters from t h e measured i n t e n s i t y r a t i o s a method on t h e b a s i s of t h e d e n s i t y m a t r i x formalism h a s been worked o u t . W e e x p l i c i t l y c a l c u l a t e d
. A t h e d e n s i t y m a t r i x 9a f o r t r a n s i t i o n s i n pe5' n u c l e i . Using t h e formula2 f o r ;he r e A s o n a n t l y absorbed i n t e n s i t y I = t r ( y e . 9 a ) ( i n t h e t h i n absorber approximation) where A ye i s t h e d e n s i t y m a t r i x of t h e sburce r ad i a t i o n , we d e r i v e t h e o r e t i c a l i n t e n s i t y r a t i o s f o r d i f f e r e n t p o l a r i z a t i o n s of t h e s o u r c e r a d i a t i o n a s a f u n c t i o n of t h e r ot a t i o n a n g l e . Applied t o our experimental d a t a t h e f o rmulae l e a d t o a system of e q u a t i o n s f o r a n g l e s a,, [5, , 8, which depend on t h e EFG o r i e n t a t i o n r e l a t i v e t o t h e axes s ystem (x,y ,z) ( s . F i g . 2 ) , t h e asymmetrypar a m e t e r q and t h e s i g n of t h e main compon e n t V z Z of t h e EFG. Thus o n l y a manyfold of s o l u t i o n s can be o b t a i n e d ( F i g . 3 ) . This
A s a consequence of t h e t h e o r e t i c a l t r e a tment t h e i n t e n s i t y r a t i o s f o r u n p o l a r i z e d 3 -r a y s and f o r x -p o l a r i z e d x -r a y s a r e s t r i c t l y c o r r e l a t e d and t h e x -p o l a r i z e d rat i o s a r e c o n s t a n t (with v a l u e k ) f o r r o t at i o n s around t h e y a x i s , which i s i n our c a s e p a r a l l e l t o t h e b a x i s ( s . F i g . 2 ) .
This i s w e l l r e p r e s e n t e d by our e x p e r iments, b u t t h e measured v a l u e K=1.0'0.1 i s d i f f e r e n t from t h e t h e o r e t i c a l l y expected v a l u e , which should be 0.65 t o be c o n s i st e n t w i t h t h e i n t e n s i t y r a t i o s o b t a i n e d w i t h u n p o l a r i z e d r a d i a t i o n . The d i s c r e p a ncy of t h e t h e o r e t i c a l and experimental k v a l u e s i s only s l i g h t l y improved by t a k i n g i n t o account a d e f i c i e n c y of source p o l a r iz a t i o n , t h i c k n e s s e f f e c t s , a n g l e u n c e r t a i r r t i e s e t c . However, an e x p l a n a t i o n might be g i v e n by assuming t h a t a pronounced a n i s ot r o p i c r e l a x a t i o n e f f e c t i s o p e r a t i v e s i -3 m i l a r t o o b s e r v a t i o n s made by Morup . M i s t h e d i r e c t i o n of t h e s o u r c e m a g n e t i z a t i o n , b i s t h e twofold symmetry a x i s of t h e s i n g l e c r y s t a l . The a n g l e s g iven i n t h e p i c t u r e s p e c i f y t h e r o t a t i o n a--.
round t h e b a x i s . For a l l s p e c t r a , M and b were p e r p e n d i c u l a r t o t h e r -r a y , and T was 7 7 K. Note t h a t t h e l i n e p o s i t i o n s a r e a l l F i g . 2: Schematic of t h e o r i e n t a t i o n r e l at i o n s i n t h e experiments. 9 =250° c o r r e sponds t o f -r a y / / c , and J -340' t o t -r a y / / a ' .
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Manyfold of s o l u t i o n s o b t a i n e d by our t h e o r e t i c a l a n a l y s i s of t h e experiment a l d a t a . The a n g l e s OEo, O0, Bmin(maxl d e s c r i b e t h e t r a n s f o r m a t i o n of t h e l a b o r at o r y system t o t h e EFG system i n t h e cas'e where t h e e x p e r i m e n t a l l y o b t a i n e d i n t e n s it y r a t i o R=Il3/Ia f o r u n p o l a r i z e d r -r a y s i s minimal (maximal). The s o l i d l i n e s (unprimed a n g l e s ) correspond t o Rmin=0.66, Rmax=1.18 and k=0.65, where k i s t h e cons t a n t r a t i o f o r x -p o l a r i z e d r -r a y s . The measured v a l u e s were Rmin=0.67t0.07, Rmax=1.18~0.11 and k=1.0'0.11.
I f we keep k=1.0 t h e dashed l i n e s (primed a n g l e s ) a r e o b t a i n e d f o r Rmin=0.76 and Rmax=l.31.
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known from a p p r o p r i a t e combination of emmis s i o n l i n e s A, ..., F w i t h t h e a b s o r b e r t r a p s i t i o n s a a n d 13.
